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(54) Ultraviolet/Infrared absort)ent middle transmittance green glass 

(57) The ultraviolet/infrared absorbent middle trans- 
mittance glass has a greenish color shade, thus it is 
suitable to be arranged adjacently with the ultravio- 
let/infrared absorbent glass having a green color shade 
and a high visible light transmittance, and has a middle 
visible tight transmittance, a low total solar energy trans- 
mittance, and a low ultraviolet transmittance, and is suit- 
able for a rear window of a vehicle and capable of 
protecting privacy The glass consists of base glass 
including: 65 to 80 wt. 7o Si02; 0 to 5 wt. % AI2O3; 0 to 
10 wt. % MgO; 5 to 15 wt. % CaO wherein a total 
amount of MgO and CaO is between 5 arid 1 5 wt. %; 1 0 
to 18 wt. % Na20; 0 to 5 wt. % K2O wherein a total • 
amount of Na20 and K2O is between 1 0 and 20 wt. %; 
and 0 to 5 wt. % B2O3, and colorants including: 1.0 to 
1.7 wt % total iron oxide (T-FeaOs) expressed as 
FeaOg; 0.001 to 0.05 wt. % NiO; and 0 to 0.01 wt. % 
CoO. The glass with a thickness between 2 mm and 6 
mm has a dominant wavelength measured by using the 
illuminant C between 490 and 550 nanometers, an . ' 

ultraviolet transmittance defined by ISO of not greater ^ 
than 15% and an excitation purity (Pe) of less than 8%. 
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Description ,, ' " 

BACKGROUND OF THE INVENTION AND RELATED ART STATEMENT 

[0001] -me present invention relates to an ultraviolet/infrared absorbent middle transmtttance green glass More oar- 
ticularlyjtrelates to the glass which hasagreenish color shadeso that it is suitable tobearrangiadjaLrt^^ 
having a greenish color shade and a high visible light transmittance. It also relates to the glass which has a middle vll 
ible light transmittance. a low solar energy transmittance. and a low ultraviolet transmittance. so that it is useful for a 
privacy protecting glass of a vehicle. ai . » useiuiror a 

[0002] Recently, a variety of glasses with ultraviolet/infrared absorptivity to be used as a vehicle windshield have been 
° preventing degradation of luxurious interior materials and reducing cooling load of the vehicle 
[0003] A front windshield of a vehicle is obligated to have a visible light transmittance higher than a ^Sc lieJ^o; 
enough visibility of a dnver. An ultraviolet and heat rays absorbert glass mourns 

tte JlaS"^"^* wavelengths near the ultraviolet range and the infrared range are also absorbed by 

[0004] A glass for a rear window of a vehicle has no obligation such as the front windshield, and a glass with relatively 
low visib e light transmittance is preferably used for a rear windshield of a vehicle in view of privacy protection A class 
tevmg almost neutral color such as grayish color shade has been used for the glass having a low visible light transS 

of 0.45 to 2.5 weight percent Fe^O, (total iron). 0.001 to 0.02 weight percent CoO. 0 to 0.0025 weight percent Se and 
0 to 0.1 weight percent CiaOg. The solar energy transmittance (TG) of the glass is lower than the lurrtnous transmit- 

ra^.!r'ri?^i '-^' "'TT ^ ^ "^'^^^ ^ ^^^^ « «"«^9y transmittance 

m a range of 10 to 48 percent and a luminous transmittance in a range of 20 to 60 percent 

[0006] A dull gray or green colored heat rays absorbent glass with a low transmittance disclosed in the PCT 9-509391 
consi^s of soda-lime-silica glass including colorants consisting of 0.90 to 1 .90 weight percent FeoO, (total iron) 0 002 
to a25 weight percent CoO. 0.0010 to 0.0060 weight percent Se. and 0.1 to 05 weight percent t'o . The glass with s 
thickness of 4 mm has a luminous transmittance in a range firom 10.0% to 60.0% measured by using C I E illuminant A 
an ultraviolet transmittance of less than 25.0%, an infrared transmittance of less than 50.0%. a dominant wavelenoth in 
a range from 480 to.575.5 nanometers by CLE. illuminant C. and an excitation purity of less than 60% 
[0O07] A colored glass disclosed in the WO 97/30948 consists of soda-lime-silica glass including colorants consisting 
of 1 to 3 weight percent FegOa (total iron). 0.1 to 1.0 weight percent TiOg. 0 to 500 ppm C03O4. and a value of FeO in 
a range from 10% to about 37%. The glass with a thickness of 4 mm has a visible light transmittance in a range from 
1 0% to about 70% measured by C. I. E illuminant A. 

FeO (weight percent) a 0.007+(optical concentration -0.036)/2.3 and 0.25 to 1.75 weight percent FeoO, and at 
least one se ected from a group consisting of Se. C03O4. Nd^Og, NiO. MnO. V^Og. CeO^, TiO,. CuO. and SnO The 
g^ass with a thickness of 4 mm exhibits a luminous transmittance of more than 32%. an ultraviolet transmittance of less 
than 25 A. a solar energy transmittance at least 7% less than the luminous transmittance. and a dominant wavelengths 
p^ef^ably less than 570 nanometers. Certain embodiments thereof may be used as a privacy protection glass 

disclosed in the above PCT 6-503300 includes FesOs and CoO and Se and/or Cr^Oa is 

S^?^n?,lM^ f'T "^"^ *° '^^^ tf^e excitation purity and to be 

harmonized with a glass having a brighter green color shade. However, a great quantity of Se is unpreferabie for Ihe 
m because Se has toxicity and is easy to vaporize. Cr,0, sometimes forms cromite stones in the melting 

ElSi^^I r' P'!^.""*' *° ' ^ ^ """^ ^" ^^^d"" coordination has toxicity and is 
harmful to the environment, it is unpreferabie to be added to the glass. 

[0010] Adull grayish green colored heat rays absorbent glass with a low transmittance disclosed in the PCT 9-509391 
including 0.1 to 2.0 weight percent TiOj as an essential component is unpreferabie because TO, is expensive to 
I-onT!! batch cost. Besides, the glass is not harmonious with a brighter green colored glass when arranged adja- 
cently each other because of its dull grayish green color shade, aeuciuja 
[0011] The glass disclosed in the above WO 97/30948 also includes T^0^ in a range from 0.1 to 1 .0 weight percent 
as an essential component to increase unpreferaWy the batch cost. V » k ' 

[0012] The glasses having a middle visible light transmittance among the glasses disclosed in the PCT 8-506314 are 
provided with a halftone color shade due to the colorants such as Fe, Ni. Se. Co. in the components. Any of the samples 
includes unpreferaWy a large amount of Se. Among them, the glass including Fe of more than 1 0 weight percent is 
unpreferabie to be used for a windshield of a vehicle In view of safety since the sample with a thickness of 4 mm has a 
visible light transmittance of less than 40% and has a too dark shade. THe glass has a dull grayish green color so that 
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it Is unharmonious with a brighter gjrefen colbred glass in case of arrangement. 

[001 3] Through the aforementioned glass with a low visible light transmittance is superior in view of privacy protection, 
an occupant in a vehicle cabin sees outside quit unclearly through the glass. In case that a high mounted breaking lamp 
is employed in a cabin of a vehicle, the glass having a low visible light transmittance is not suitable for a rear window 
5 because of its poor visibility. On the other hand, a glass with a middle transmittance can be sufficient to some extent for 
both privacy protection and safety. 

OBJECT AND SUMMARY OF THE INVENTION 

10 [0014] It is an object of the present invention to provide an ultraviolet/infrared absorberrt middle transmittance glass 
which has a greenish color shade so that it is suitable to be arranged adjacently with the ultraviolet/infrared absorbent 
glass having a green color shade and a high visible tight transmittance. The present invention aims to provide the glass 
which has a middle visible light transmittance. a low solar energy transmittance and a low ultraviolet transmittance so 
that it is useful for a privacy protecting glass of a vehicle. 

75 [001 5] The ultraviolet/Infrared absorbent middle transmittance glass of the present Invention consists of a base glass, 
that Is, the major constituents comprising: 

65to80wt.%SiO2: 
0to5wt.%Al2O3: 
20 Oto10wt.%MgO; 

5 to 1 5 wt. % CaO wherein a total arTX>unt of MgO and CaO is between 5 and 1 5 wt. %; 
10to18wt.%Na2O; 

0 to 5 wt. % K2O wherein a total amount of Na20 and K2O is between 10 and 20 wt. %; and 
0 to 5 wt. % B2O3, and a colorant including: 
2S 1 .0 to 1 .7 wt. % total iron oxide (T-Fe203) expressed as FeaOa; 
0.001 to 0.05 wt. % NiO: and 
OtoO.Ol wt.%CoO, 

the glass with a thickness between 2 mm and 6 mm has a dominant wavelength measured by using CLE. illuminant 0 
30 in a range from 490 nm to 550 nm, an ultraviolet transmittance (Tuv) defined by ISO of not greater than 15 %. and an 
excitation purity of less than 8 %. 

DETAILED DESCLIPTION OF PREFERRED EMBODIMENTS 

35 [001 6] The description will be made as regard to an ultraviolet/infrared absorbent middle transmittance glass compo- 
sition. It should be noted that components will be represented with percentage by weight. 

[0017] SiO 2(silica) is a principal component for forming skeleton of glass. Less than 65% SiOg lowers the durability 
of the glass and more than 80% Si02 raises the melting temperature of the glass so high. 

[001 8] Ai203 is a component for improving the durability of the glass. More than 5% AI2Q3 raises the melting temper- 

40 ature of the glass so high. The preferable range of AI2O3 is between 0.1% and 2%. 

[001 9] MgO and CaO improve the durability of the glass and adjust a devitrification temperature and viscosity of the 
glass during molding. More than 1 0% MgO raises the devitrification temperature. Less than 5% or more than 1 5% CaO 
raises the devitrification temperature of the glass. The durability of the glass is lowered when the total amount of MgO 
and CaO is less than 5%, while the devitrification temperature is increased when the total exceeds 15%. 

45 [0020] Na20 and K2O prompt the glass to melt. The efficiency of promotion of melting becomes poor when Na20 is 
less than 10% or the total of Na20 and K2O is less than 10%, while the durability of the glass is lowered when Na20 
exceeds 1 8% or the total of Na20 and K2O exceeds 20%. KaO is preferable not to exceed 5% because of its expensive 
cost. 

[0021] B2O3 is a component for improving the durability of the glass, prompting to melt, and yet enhancing the ultra- 
50 violet absorption. B2O3 should be less than 5%. since the transmittance is reduced also at a visible range, so that the 
color of the glass is easy to tint yellow and difficulties during molding are caused due to the vaporization of B2O3 when 
6203 exceeds 5%. 

[0022] Iron oxide is present in the form of Fe203 and the form of FeO in the glass. Fe203 is a conrponent for improving 
the ultraviolet absorptivity and FeO is a component for improving the heat rays absorptivity. 
55 [0023] When the total amount of iron oxide (T-FeaOs) expressed as Fe203 is less than 1 .0%, the efficiency of ultravi- 
olet and Infrared absorptivity becomes small so as not to provide desired optical properties. On the other hand, when 
T-FeaOs exceeds 1 .7%, there is an unpreferable possibility that the temperature around a crown of a glass melting fur- 
nace exceeds its refractory temperature due to absorption of the heat rays by the ferrous oxide. In addition, in case of 
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successively producing glasses'by a glasb melting furnace with a large amount of T-FeoO, long time is reouired to 

t'aifr;;'^^"'"*'''""^^"''^""*^'^^'"-'^^^ 

I?SIL t^^e FeO/TFFesOs ratio (a weight of FeO expressed as Fe^O, against T-Fe^Oa) is too low the heat ravs 
absoT*vrty can not be obtained sufficiently because of a small amount of FeO. While when the F^/?F^e O rJ«^^ 
too h,gh. a large anr,ount of FeO reduces the visible light transmittance and makes the g"aS Sue fcS^nS^ eS^rt 

^fennr; K °' ^^""^ nicke^suJe ^nl^e sometime^ 

pr^ent in the mol en glass because the molten glass is relatively reductive. Too high ratio of FeOA" 51^18 a^so 
unpreferatJ^B since .t causes streaks with enough silica and silica scum. In the present invention, the FeO/?F2o r^ o 

iri'^T"^'"" ' '^^^'"9 ^'9*^ Absorptivity anc^ «gh he J«y?Sj^^ 

tivity. In this case, values expressed as FeaOa are used for the content of FeO 'gn neat rays absorp- 

I0M5] CoO is a component for forming a greenish color shade by cooperating with NiO and Fe,0, for rnntr«iiin« 
visible light transmittance. More than 0.01% CoO makes the color too blue tir^and reSSs thjSiS ^^i^HZ^f 
tance. When using CoO. the content thereof is preferable in a range of 0 0005% to 0 o1% ^ 

SS^I o« S I ^Tm^ ''3^* transmittance and reducing the excitation purity as like as 

CoO Less then 0.001% NiO can not bring a sufficient efficiency More than 0.05% NiO reduces the yA^T^lt^^ 
mjtt^ce^and makes the glass too green «nt. The content of NiO is more prefeiSeTtitT^rgrbreS^^^^^^^ 

S^Sr^i^j^ Known that the coordination number of NiO varies according to the rate of cooling glass so that the color 
erf the glass vanes This is because the cooling varies the coordination number of oxide arourrt Ni^MrSn 6 Lto 4 
thus varies me optica absorption. The absorption of Ni^^ with octahedral coordination exi^ around^ nanomet^ 
so as to contnbute yellow to the glass, while the absorption of Ni^* with tetrahedral coordination SSs from SSto MO 
nanometers^ Therefore, the excitation purity would be reduced to obtain the preferable shade by Sng N?* wS^^^^^^^ 
hedral coordination. A major use for the glass of the present invention is in a windshield of a vehicle whVch is^or^t 
reinforced by air blast cooling for safety. In the present invention, hence, the desired color sha<^c^T£^^^ 
discoloration due to the reinforcement process by air blast cooling. obtained by 

in^j^! '°T"f"! *<':"?P™^'"9 absorptivity and is present in the form of Ce^* or in the form 

Of Ce in the glass. Particularly. Ce^* is effective in absorbing ultraviolet with less absorptivity in the visible ranoe to 

be added to improve the ultraviolet absorptivity wrthin such a range as not to lose the desired greenish Sorshade^ 
to add a yellow tnt in order to obtain the desired color shade. The use of expensive CeO^. TO^ he raas« *e S^^^ 
that It IS not preferable to use more than l%Ce02.Ti02. "--a increases me cost so 

Qnn^^ -.^^ ^"^"9 M0O3, CuO CrjOa, and the like may be added as colorant and 

SnO2Wrth.narangefrom0%to1% in total may be added asareducing agent or an agem for deannTtheg^ 
stones, zno may be added in a range from 0% to 1%. ■■uc 
[0030] In the present invention, the glass obtains the desired color shade without any injurious matter such as Se or 

I0O31 ] Hereinafter, the mode of can-ying out the present invention will be described referring to some exarrples. 
(Examples 1 through 10, Comparative Examples 1 through 5) 

^^^IS^'^T"^?'!^^''^^^^'^^^^'^^^ required composition consisting of ferric oxide, titanium oxide cerium 
oxide, cobalt oxide, metallic selenium, nickel oxide, carbonaceous reducing agent (conaetely c^n 3er rtcTrhT 
glass raw material thus prepared is heated and melted in an electric furnace at 1500-0 for 4^s ?rrJolten qSs 

tt^e glass plate in such a manner that the thickness reduces to 4 mm to become a sample ® 
10033] Each sanple is measured in the visible light transmittance by the CLE illuminant A <\A\ thp ««iar oofl«,„ 

T:ST ♦^^"^"•^"'^^ (Tuv). the dominant wavelengTr^e „2n?r; 

the notation purity (Pe). And the chromatoty expressed as a* and b' is measured fSllowfng C.I.eTa B 
^034] The samples of Examples 7 through 1 0 are reheated, and then cooled in blasting air to be reiirforced so that 
*e optical properties of the samples before and after reinforcement are measured . ^ ^ ' '° ^ 
TS o ??S oMTr^'' glass compos*ons of the obtained samples. TFe^Og concentration. FeO (expressed 
^ "'"centration. NiQ concentration. CeOa concentration. TiOa concentration mrtSe o^^ 
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Table 1 
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Exmple 


1 


2 


3 


4 


5 


6 


id 


c 
o 


Si02 ■ 


70.5 


70.5 


69.5 


70.5 


70. 5 


70.5 




siti 


AI2O3 


1.8 


1.8 


1.8 


1.8 


1.8 


1.8 




o 
o. 

ai— 1 


MgO 


3.8 


3.8 


3.8 


3.8 


3.8 


3.8 


15 


O 5^ 
u . 


CaO 


7.8 


7.8 


7.8 


7.8 


7.8 


7.8 




CO • — r 

bO 


Na20 


13.9 


13.9 


13.9 


13.9 


13.9 


13.9 


20 


a> 
w 

CS 


K2O 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 






B2O3 


0.0 


0.0 


1.0 


0.0 


0.0 


0.0 






NiO 


0. 009 


0.012 


0.018 


0. 020 


0. 001 


0. 007 


25 




CoO 


0 


0. 004 


0. 008 


0. 005 


0. 002 


0. 002 




+-> 

C 1—1 

cd 


Ti02 


0.03 


0.5 


0. 03 


0. 03 


0. 03 


0. 03 


30 


Sh . 

o ■»-> 

O ' — ' 


Ce02 








0.5 








o 


T-Fe203 


1.25 


1 


1. 1 


1 


1. 7 


1. 5 


35 




FeO/T-Fe203 
[%] 


Zl 






26 


1 0 

18 


29 






YA[%] 


59.1 


49.8 


48. 7 


48.0 


52.8 


49.8 




u 


TG[%] 


29.9 


32.6 


33. 1 


33.0 


28.3 


25.6 


40 


a> 
a 
o 


Tuv[%] 


9.3 


9.7 


11.5 


8.5 


4.5 


6. 1 




a 
f— 1 


DWCnm] 


532 


512 


500 


502 


538 


507 




CO 


Pe[%] 


4.3 


3.9 


5.2 


4.7 


. 6.8 


4.7 


45 


a 
o 


a* 


-11.5 


-12.2 


-11.3 


-11.3 


-14. 9 


-13.5 








5.7 


3.9 


1.2 


1.9 


7.4 


3. 5 
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Exmple 


7 


8 


9 


10 


10 


a 
o 


SiOg 


70.5 


70.5 


70.5 


70.5 




-M 
M 


AI2O3 


1 


.8 


1.8 


1.8 


1.8 




w 

Q, 

O ^ 


MgO 


3.8 


3.8 


3.8 


3.8 


15 


o . 
w ^ 


CaO 


7.8 


7.8 


7.8 


7.8 




CO 1 — 1 

05 
bO 


Na20 


13.9 


13.9 


13.9 


13.9 


20 


(D 
M 
CO 


K2O 


1.0 


1.0 


1 


.0 


1.0 






B2O3 














NiO 


0.013 


0.01 


0.007 


0. 007 


25 




CoO 


0.002 


0. 002 


0. 002 


0. 


002 




C . 

cd ^ 


Ti02 


0.03 


0.03 


0. 1 


0. 03 




^ « 

o • — • 


Ce02 


0. 1 


0 


0 


0 


30 




T-FegOa 


1.3 


1.3 


1 


.4 


1.6 






FeO/T-Fe203 
L%J 


27.8 


25.9 


27.4 


27.4 


35 


bef 
rei 


"ore/after 
rtforcement 


before 


after 


before 


after 


before 


after 


before 


after 






V4 ft! 


51.7 


52.7 


55.2 


54.5 


53. 1 


52.6 


48.4 


47.9 


40 




TG[%] 


28.9 


28.6 


31. 3 


31.2 


28.4 


28. 5 


24.6 


24. 5 




a> 
a 
o 
u 


Tuv[%] 


8.5 


6.9 


8.2 


5.9 


7.5 


5.3 


5.0 


3.3 




Q. 
f— 1 


DWCiub] 


503.0 


505.4 


511.7 


514.3 


506.4 


516.3 


512.4 


527.5 


45 


o 

•1-4 
+-> 


Pe[%] 


4.7 


4. 1 


3.6 


2.7 


4.4 


3.7 


4.9 


4.5 




o 


a* 


-11.9 


-11.2 


-11.5 


-11.0 


-12.6 


-12. 1 


-13.9 


-13.4 


50 




b* 


2.2 


3,1 


3.7 


4.7 


3.1 


4.4 


4.5 


6.1 
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Table 3 

5 





Comparaive Exmple 


1 


2 


3 


4 


5 


10 


c 
o 


Si02 . 


70.5 


70.5 


70.5. . 


72.2 


72. 1 


+-> 

m 


AI2O3 


1.8 


1.8 


1.8 


0.1 


0.7 




s compo! 


HgO 


3.8 


3.8 


3.8 


3.8 


3.8 


15 


CaO 


7.8 


7.8 


7.8 


8.8 


8.9 




W « — ' 


Na20 


13.9 


13.9 


13.9 


13.3 


14.2 




base 1 


K2O 


1.0 


1.0 


1.0 


0.1 


0. 1 


20 


BoOo 
















NiO 


U. UoU 


U 


U. UZ/ 


0 


0 






CoO 




u 


n AAQ 


A AAO 
U. XjSjl 


A AAC 

0. 006 


25 


•♦-» 


Se 


A 

U 


U 


A 

u 


A AAAQ 

u. uuuy 


A 
0 




C r— 1 
Cd ^ 

o 


TiOo 




U. Uo 


U. Uo 


A 

u 


A 
U 




o «— » 
o 


Ce09 




A 

u 


A 
U 


A 

u 


A 

u 


30 




T-FeoOo 


1 *^ 
i. 0 


1 1 

L. 0 




1. u 


1 . 3 






FeO/T-FeoOa 

[%] 


14.8 


23.1 


23.5 


35 


26.6 


35 




YAC%] 


38.9(31.5) 


65.3(73.0) 


46. 1 


52 


45.8 






TG[%] 


31.6(24. 6) 


35.0(44.6) 


34.7 


28 


26.8 




(L 

a 
o 


Tuv[%] 


6.8(3. 9) 


6.9(12.9) 


15.7 


15 




40 


u 
a 


DWCnm] 


496.0(496. 1) 


516.4(515. 6) 


491.7 


496 


490 




'S 

o 

•rH 


Pet%] 


5.7(6.9) 


3.8(2. 7) 


6.9 


5.3 


10.8 


45 


+-> 

o. . 
o 


a* 


-9. 4 (-10. 6) 


-13. l(-9.6) 


-8.5 


-9.5 






b* 


-0.2 (-0.2) 


4.8(3. 5) 


-2.2 


0.3 






note 


*1 


*2 






*3 



50 *1: in parentheses, a reduced value based on a thickness of Smm 

*2: in parentheses, a reduced value based on a thickness of 2. Smm 
*3: in parentheses, a value at a thickness of 3. 891m 
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[0036] Tables 1 -3 show the followings; 

[0037] Examples 1 -1 0 are within the scope of claim 1 , and also within the scope of claims 2 and 3. 
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[0038] Table 1 shows that all..of the sa^nples of Examples 1 -10 with a thickness of 4 mm have the dominant wavelenqth 
m) m a range of 490 to 550 nm (nanometers) measured by using CLE. illuminant C. the uHraviolet "ranSS 
(Tuv) of not greater than 15%. and the exdfation purity (Pe)of less than 8%. Thesesamples also have the^^^^ 
5sb*s8^ range between 10% and 40%. and the chromaticity expressed as a- and b* in ranges of -ISma's^ aid - 

[0039] Anrong these samples, the samples of Examples 2-10 are within the scope of claim 4 and also claim 5 The 

mZf c T f S """^ ^^^'^^ ^"^ P™P«^«= "^^^ Example 1 due to including CoO 

[0040] Examples 1 and 5-10 are within the scope of claim 6. These samples exhibit that the sufficient amount of T- 
FegOa can easily improve the ultraviolet and infrared absorbability. 

[0041] Examples 2 and 9 indudirig TiOg in order to improve the ultraviolet absorption and examples 4 and 7 similarly 
includrng CeOg iri an amount within the range of claim 7 are shown to be improved the ultraviolet absorption withoirt 
losing the visible light transmittance and the solar energy transmittance. The other Examples except Examples 2 4 7 
and 9 also include TiOa. but only as the impurity in the raw materials. 

[0042] According to Examples 7-10. the glass compositions and the optical properties before and after reinforcement 
process by air blasting are explained. These samples of Examples 7-10. all of which have the middle visible light trans- 

T^Hf^^^rlZ ?K* ''^ shown to be reduced the ultraviolet transmittance by 

about 1 to 2%. That IS, the reinforcement varies the coordination number of oxide around Ni^* from 6 into 4 and thus 
vanes the i^tical absorption to change the shade of the glass. The absorption of Ni^* with tetrahedial coordination 
exists from 500 to 640 nanometers. Therefae. the excitation purity would be reduced to obtain the preferable shade due 
to the complementary green color of Ni2+ with tetrahedral coordination. ««uie!.naBeaue 
!?!!^- J^v 9'^^ according to Examples 7-10 can be expected the good balance with the glass having a 

high visible ght transmittance and green color shade in case of arrangement dose to each other, the effect of prevent- 
ing degradation and discoloration of interior materials and the privacy protecting effect when the glass is used fbr a rear 
window glass of a vehicle, a window of a building, or the like. seuiorarear 
[0044] All of Comparative Examples 1-4 have compositions out of the range of the present invention. Comparafive 
Example 1 contains CoO as a colorant of which amount is out of the scope of the present invention. Comparative Exam 
pie 2 contains N.O amount of which is out of the scope of the present invention. Comparative Examples 3 contains T- 
Pr?i °\"^!^ 't°"* V*"^ P'^"* Comparative Example 4 has the same conposition as the 

S£oo^s^Jfer?il aS? Comparative Example 5 has the same composition as the example of the PCT 8- 

[0045] These results explain that all samples of Comparative Examples 1 -3 cannot conOine the middle visible light 
transmittance the low solar energy transmittance or the low ultraviolet transmittance just as Examples The sarrcle of 
Comparative Example 4 conprising a large amount of the expensive and toxic selenium is unpreferable in terms of the 
production and the environment. The sample of Comparative Example 5 has a high excitation purity since the glass of 
the sample is too blue tint as compared to Examples and cannot obtain the desired green color shade 
[0046] As detejled above, according to the present invention, an ultraviolet^nfrared absorbent middle transmittance 
glass, which exhibits a middle visible light transmittance. a low solar energy transmittance. and a low ultraviolet traTs 

1 ^^!h^?l . 11 *^ ^ '°'''<= substances such as selenium, crome 

^. . so that the glass ot the present invention reduces significantly the load on the environment conpared with the priw 

[0047] The ultravioletAinfrared absorbent middle transmittance glass is harmonious with the glass having a high visible 
hght transmittance and a brighter green shade in case that the glasses are arranged adjacently each other the glass of 
ttie invention prevents degradation and discoloration of interior materials and protects privacy when the glass is Si 
for a rear window of a vehide. a window of a building, or the like. H««>!.i»usea 

Clalins 

1. An ultraviolet/infrared absorbent middle transmittance glass consisting of base glass conprising; 

65to80vrt%SiO2; 
0 to 5 wt. % AI2O3; 
0to10wt.%MgO: 

5 to 15 wt. % CaO wherein a total amount of MgO and CaO is between 5 and 15 wt %• 

10to18wt%Na2O: ■ ■ 

0 to 5 wt. % K2O wherein a total amount of NagO and KgO is between 10 and 20 wt. %• and 

0 to 5 wt. % B2O3. and colorants comprising: 

1 .0 to 1 .7 wt. % total iron oxide (T-FegOs) expressed as FegOs; 

0.001 to 0.05 wt. % NiO; and 



8 



<EP 096557(M1_L> 



EP0965570A1 

OtoO.01 wt.%OD6, » ' 

wherein said glass with a thickness between 2 mm and 6 mm has a dominant wavelength of 490 to 550 nanometers 
by using CLE. illuminant C, an ultraviolet transmittance (Tuv) of not more than 15% specified by ISO, and an exd- 
5 tation purity of less than 8%. 

2. An ultraviolet/infrared absorbent middle transmittance glass as claimed in claim 1, wherein FeO expressed as 
Fe203 Is between 1 0 wl. % and 40 wt. % of T-Fe203. 

10 3. An ultraviolet/infrared absorbent middle transmittance glass as claimed in claim 1. wherein the glass has a color 
defined by the following C.I.E.LA.B. coordinates -15^a*^-5 and -5^b*^8. 

4. An ultraviolet/infrared absorbent middle transmittance glass as claimed In claim 1 . wherein said glass has a visible 
light transmittance (YA) by the CLE. illuminant A of less than 65%. a solar energy transmittance (TG) of less than 

15 50% when the values are expressed based on a thickness of 2.8 mm. and has a visible light transmittance (YA) of 
not less than 35% and a solar energy transmittance (TG) of not greater than 35% when the values are repressed 
based on a thickness of 5 mm 

5. An ultraviolet/infrared absorbent middle transmittance glass as claimed In daim 1. wherein said colorant further 
20 comprises CoO in a range between 0.0005 wt. % and O.Oi wt. %. 

6. An ultraviolet/infrared absorbent middle transmittance glass as claimed In claim 1. wherein said colorant further 
comprises NiO in a range between 0.002 wt. % and 0.02 wt. %. 

25 7. An ultraviolet/infrared absorbent middle transmittance glass as claimed in claim 1 , wherein T-Fe203 expressed as 
Fe203 is more than 1 .2 wt. % and not more than 1 .7 wt. %. 

8. An ultraviolet/infrared absorbent middle transmittance glass as claimed in claim 1, wherein said colorant further 
comprises Ce02 of no greater than 1 .0 wt. % and/or TiOs of no greater than 1 .0 wL %. 
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